Introduction
Fishes are excellent sources of digestible proteins, vitamins, minerals and polyunsaturated fatty acids [1] , but also the sources of heavy metals. Some of the metals found in the fish might be fundamental as they play a vital role in biological system of the fish as well as of human beings; some of them may, however, be toxic and cause serious damage to the human health if the present amount exceeds the permitted limits. The common heavy metals that are found in fish may include Cu, Fe, Zn, Ni, Mn, Hg, Pb, Cd, etc. from Pakistan waters or elsewhere [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Heavy metals have the tendency to accumulate in various organs of marine organisms, especially fish, which in turn may enter into the human metabolism through consumption, causing serious health hazards [15] . Fe, Cu, Zn and Mn are essential (physiological) metals.
The marine organisms accumulate contaminants such as metals from the environment and have been extensively used in marine pollution monitoring programmes [16, 17] . These metals accumulate in fish from water, food, sediment and some suspended particulate materials [7] . In many countries, industrial wastes, geochemical structure and mining of metals create a potential source of heavy metals pollution in the aquatic environment due to their toxicity and accumulation. Under certain environmental conditions, these heavy metals might accumulate up to a toxic concentration and cause ecological damage [18] .
On the other hand, industrial and agricultural activities also were reported to be the largest contributor to the accumulation of pollutants in the aquatics including seawater [19] . Pakistan in term of area that more then 50% of the area is covered by high dry mountain and hills [20] . 
Materials and methods

Samples
Results
Length and weight (min-max) of the fish was 15-25 cm and 33-68 g. The metal (Fe, Cu, Zn, Pb and Cd) contents in S. sindensis in different seasons were given in Table 1 . Average metal concentrations are also given in Table 1 .
In this study, the highest Fe content was 33.34 µg/g in muscle while the lowest was 7.78 µg/g in muscle. The highest Cu content was 9.78 µg/g in muscle while the lowest was 0.32 µg/g in muscle.
It was found that the highest Cd content was 1.02 µg/g in muscle and the lowest was 0.01 µg/g in muscle. The highest Zn content was 12.40 µg/g in muscle and the lowest was 1.08 µg/g in muscle.
Minimum and maximum values of Pb were 0.01 and 0.87 µg/g in muscle, respectively ( Table 1) . (Table 1) . Accumulation of Fe in muscles in different seasons decreased in the order: spring inter monsoon > south west monsoon > north east monsoon > autumn inter monsoon. Accumulation of Cu metals in muscles was observed to follow the decreasing order of south west monsoon, spring inter monsoon, autumn inter monsoon and north east monsoon. Accumulation of Cd and Pb metals in muscles was observed to follow the decreasing order of south west monsoon, spring inter monsoon, north east monsoon and autumn inter monsoon (Table 1) .
Accumulation of metals in muscles was
Trace metal concentrations in fish tissues in other studies and guidelines were given in Table 2 . Pearson correlation coefficients between metal concentrations in the muscle tissues of S. sindensis were given in Table 3 .
The heavy metal accumulation in muscles of S. sindensis was found to be less than the nationally and internationally stipulated values and posed no serious health risk (Table 4) . : P < 0.01; * : P < 0.05.
Table 4
The estimated daily and weekly intakes for the economically important fish species consumed by adults in Pakistan. 
Metal
Discussion
Accumulation of Fe in fish was reported as 0.00-75.83 mg/kg; Cu was reported as 0.00-11.30 mg/kg; Zn values were reported as 1.22-45.60 mg/kg; Pb values were reported as 0.000-2.970 mg/kg; Cd values were reported 0.03-3.11 mg/kg respectively at literature [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] .
In this study, Fe accumulation in muscle is higher than that reported by Khoshnood et al [26] , and Kaladharan et al [25] , and lower than the reported data from other studies [11, 12, 22, 23] . Cu accumulation in muscle is lower than the data reported by Biswas et al [22] . Cd value is lower than the reported data from some studies [12, 27, 28] , but higher than the data reported by Bashir et al. and Khoshnood et al [24, 26] . Zn values are lower than reported data from some studies by other researchers [12, [22] [23] [24] [25] 27, 28] , while Zn values are higher than reported data from research done by Tabinda et al [11] . Pb values are lower than reported data from some literature [22, 25, 27] , but higher than reported data by Khoshnood et al. and Rejomon et al [26, 28] .
Differences (P > 0.05) in Cu accumulation were observed at north east monsoon and south west monsoon. No differences (P > 0.05) in Pb accumulation were observed between north east monsoon and spring inter monsoon.
Respectively, there is no difference (P > 0.05) between the seasons in accumulation of Fe, Cd and Zn. Differences (P < 0.05) between Pb and Cu accumulation were observed at north east monsoon and south west monsoon. Differences (P < 0.05) in Pb accumulation were observed at all seasons except for north east monsoon as well as spring inter monsoon. In the present study, there is no high correlation between the metals. Pb showed a weak correlation between Cu and Cd. There are correlations between Cu and Pb (r = 0.436), Pb and Cd (r = 0.353). The other correlations between metals were not significant. There are positive correlations between Fe and Zn, Fe and Pb, Fe and Cd, Cu and Zn, Cu and Pb, Cu and Cd, Zn and Pb, Pb and Cd. Negative correlations were found between Fe and Cu, Zn and Cd.
To evaluate the health risk of heavy metals in marine fish to Pakistan people, daily intake of heavy metals was estimated on the basis of the concentrations of Fe, Cu, Zn, Pb and Cd in muscles of daily taken fish. The average daily fish consumption in Pakistan is 33 g per person [32] . The heavy metal accumulation in S. sindensis was found to be lower than the nationally and internationally stipulated values, thus posed no serious health risk.
The results of this study show that Fe, Cu, Cd, Zn and Pb accumulations of S. sindensis caught from Balochistan coast were generally lower than the international limits. Therefore, bioaccumulations in all fish have to be monitored continuously, especially in these regions. The present study shows that precautions are needed to be taken in order to obviate the metal pollution in future. Otherwise, these pollution can be hazardous for fish and human health.
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